ABSTRACT. Gills arches of the lieshwater fish Proehilodlls serolo Steindaclmer, 1881 (Lt= 8.0-12.4cm) were removed to be analyzed in a scanning electron microscope. The morphology of the superficial structures of the gill filaments and phalyngeal region of the gills arches was discussed and related to their functional aspects. A great quantity of mucous secretolY cells and of micro ridges, along with the pavement cell surface of the primalY lamellae and branchial pharyngeal region, indicate the existence of a protection strategy of the respiratOlY lamellae. The chloride cells are abundant, specially on the distal portion of the primary lamellae, and bring out the osmo regulatOlY capacity of this species. This fish seems not to be a filtering one according to: its Sh0l1 and simple gill rakers; presence of several taste buds tumed towards the mouth opening; evidence of spines on the external side of the arches and an abundant secretion of mucous in the phalyngeal region. This species probably selects the tood to be swallowed through its chemical receptors and retains it with the help of spines and mucous secretion this way protecting the gills filaments against the rubbing of particles over them. KEY WORDS. Gill morphology; scanning; freshwater fish; Proehilodlls serolo Prochilodus scrofa Steindachner, 1881 is fow1d in the South American continent, in freshwater of the South-Eastern Brazilian region and in Rio Paraguay and Rio Uruguay (GODOY 1975 ).
Prochilodus scrofa
1881 is fow1d in the South American continent, in freshwater of the South-Eastern Brazilian region and in Rio Paraguay and Rio Uruguay (GODOY 1975) .
Studies about fish gill morphology have been providing information mainly for the understanding of the respiratory processes and osmotic regulation (FISHEL-SON 1980; HOSSLER et af. 1986; FRANKLrN 1990; AVELLA et af. 1994 ; KUELTZ et af. 1995) , and of food ingestion (ElRAS-STOFELLA & CHARVET-ALMEIDA 1997; MORAES et af. 1997) .
In the present work the gill morphology of P. scrofa is described through scanning electron microscopy analysis. The functional aspects of the ultrastructures from the epithelial surfaces of the primary and respiratory lamellae and also of the branchial pharyngeal region are discussed. The morphology of the pharyngeal region and its rakers are also re lated to the feeding habit of this species.
MA TERIAL AND METHODS
Ten P. scrafa (Lt=8.0-l2.4cm) specimens were obtained from the water reservoir of the Usina Hidroeletrica Governador Parigot de Souza located on the Rio Ribeira Basin (Parana, Brazil). The gill arches were removed from the fish after it was submitted to anesthesia (MS-222). Special attention was given to the second branchial arch (BaIl) which was isolated and washed in a 0.9% NaCl solution. Later on, the Ball were fixed in 3% glutaraldehyde with O.lM cacodylate buffer (1: 1), washed in the same buffering so lution, dehydrated in a graded ethanol series and reached critical point dehydration with the use of C02. The samples were gold coated, observed and photographed in a scanning electron microscope (Philips SEM-505).
RESULTS
The Ball present a strong curvature angle on the superior third of the arch. This characteristic is more evident on the anterior portion of the arch, that is, on the branchial rakers region (Fig. I) . 
Branchial Filaments
The branchial filaments are shorter on the extremities of the arch and in the strong curvature angle region (Fig. I ). On the branchial filaments distal region, the primary lamellae abruptly turn wider and the secondary, or respiratory , lamellae have their size reduced (Fig. 2a) .
The epithe lium which covers the primary lamellae is formed by polygonal cells with salient microridges occupying all the cellular surface, even near the transition region with the respiratory lamellae (F ig. 2b).
Several mucous and chloride cells (Fig. 3) were found along the primary lamellae, mainly on the distal portion of these filaments . On the other hand, on the secondary lamellae, mucous and chloride cells were not found.
The stratified epithelium of the secondary lamellae is formed by polygonal cells and the microridges predominate on the lamellar border cells, but even on this region their quantity is reduced and they are poorly defined (Fig. 2c) . 
Pharyngeal Region
The branchial arch pharyngeal region, where the gill rakers are found, presents morphological differences when the external (Fig. 4a) and internal (Fig. 4b ) sides ofa same Ball are compared . However, all gill rakers of this species are short.
Along all the external side of the branchial arch ( Fig.4a) there are longer rakers alternated with shorter ones. On the region o[the strong curvature angle of the Ball the gill rakers present a reduced size. Between the external side rakers of the arch many grouped spines are found (Fig. 4a,c) .
Along all the internal side of the branchial arch (Fig. 4b) there are short rakers similar in size. However, it was observed the presence of an elongated protuberance which extends from a raker and contours the anterior side of the Ball until it reaches the proximities of the external side rakers. The following raker does not present this same elongated protuberance. This way, there is an alternate pattern on the distribution of this feature along all the Ball (Fig. 4a,b) . The absence of spines on the internal side of the branchial arch was also observed.
Several taste buds (Fig.4a,b ,Sa,b) were found on the anterior part of the rakers (Fig. Sa) , anterior part of the branchial arch (Fig. 4b) and also on the elongated protuberances positioned between the external and internal side of the Ba II (Fig.  Sb) .
The pavement cells of the BaIl pharyngeal region have a clear borderline and salient microridges which are generally distributed along all cellular surface (Fig.4c) .
Mucous secretory cells are common in this region, mainly on the lateral side of the branchial arch, on the transition region between the base of the fil aments and the rakers. 
DISCUSSION
The location and the shape ofthe gills ofthe fish P. scrafa are similar to most other Teleostei species. The branchial arches present a strong curvature angle on their superior third, where the branchial filaments are shorter and similar to the ones found on the dorsal and ventral extremities of the BaH (HUGHES 1984; FRANKLIN 1990 ; EIRAS-STOFELLA & CHARVET-ALMElDA 1997).
The primary lamellae present a not very common characteristic which is a width increase on the distal portion of the branchial filaments. The absence of a gradual transition pattern related to the incidence of the microridges from the pavement cells surface of the primary lamellae near the secondary lamellae is also characteristic (HOSSLER et at. 1979; OJHA et at. 1987) .
The presence of a great quantity of active chloride cells, located exclusively on the primary lamellae, indicates that this species presents an osmo-regulatory capacity.
The branchial secondary lamellae of fish are usually refered to as wrinkled structures, covered with pavement cells presenting few or no microridges (HOSSLER et al. 1979; OJHA & MlSHRA 1993) . These same characteristics were observed in P. serafa, however, the secondary lamellae borders of P. serofa present an intermediate morphological pattern between the primary lamellae (containing several microridges) and the secondary lamellae sides (containing very few microridges).
The structural differences found on the branchial arches pharyngeal region of P. sera/a, when comparing the external and internal sides of a same arch, are common in Teleostei (ElRAS-STOFELLA & CHARVET-ALMEIDA 1997).
The study done by EIRAS-STOFELLA & CHARVET-ALMEIDA (1997), in which the pharyngeal region of several fish species were ultrastructurally compared, highlights the importance of the identification of this structure to understand the fish feeding habits. The short and not very sculptured branchial arch rakers of P. scro/a indicate that this species is not a filtering one. According to GODOY (1975) , p, scro/a is i Iyophagous. The taste buds of P. sero/a, which are restricted to the pharyngeal region and turned towards the mouth opening of the fish, probably select the food to be swallowed by means of chemical receptors. The spines of the Ball external side and the mucous secretion possibly help in retaining the food.
The microridges commonly found on the branchial pavement cells of the fish are observed in a higher number on the primary lamellae and on the pharyngeal region of the branchial arches, where the quantity of mucous secretory cells is also higher (HOSSLER et af. 1979 (HOSSLER et af. , 1985 (HOSSLER et af. , 1986 HUGHES 1979; FISHELSON 1980; EIRAS-STOFELLA & CHARVET-ALMEIDA 1997) .
The wrink ling of the secondary lamellae and the reduced number or lack of microridges in these structures suggest problems on the gill s processing (NEWSTEAD 1967; MORGAN 1974) or an efficient strategy of gas exchanges between the fish blood and the water environment (OJHA el af. 1987; OJHA & MISHRA 1993; EIRAS-STOFELLA & CHARVET-ALMEIDA 1997). Several authors have tried to determine the function of the microridges and the mucous secretion which exist on the epithelium of specitic structures (SPERRY & WASSERSUG 1976; FISHELSQN 1980; WHITEAR 1990; AVELLA et af. 1993 AVELLA et af. ,1994 LUMSDEN et af. 1994 ; KUELTZ el af. 1995; EIRAS-STOFELLA & CHARVET-ALMEIDA 1997). The incidence, location and characterization of the mucous secretory cells and microridges of the branchial epithelium of p, sera/a leads one to believe that probably the main function ofthese structures is protection. The particles which enter through the mouth opening of the fish, and which had been previously selected by the taste buds,may be retained by the spread mucous on the channels formed between the microridges.This way, the secondary lamellae would be protected against the particles drag. They present a thillier epithelium probably due to the need of a greater proximity between the circu lating blood in this region and the environment water in order to make the respiratory gas exchanges. ACKNOWLEDGEMENTS, To Vera Regina Fontana Pionteke for her help with the photographic work in this paper and to the National Research Council of Brazil (CNPq) for the partial tinancial support.
